Abstract. The usual separation of variables technique is used to obtain solutions on a triangular region of interest. The resulting error is noted and a forced orthogonality procedure is used to investigate the error. The forced method allows a means to indicate the onset of error based on the magnitude of two parameters.
2. The problem. Consider the fin illustrated in Fig. 1 . This is a side view of a very long triangular fin whose physical properties are constant; thus, a two-dimensional analysis seems appropriate. Note that a rectangular coordinate system is superimposed on the fin (the coordinate origin is at the center of the root). The wall temperature at x = 0 is constant, as are the ambient fluid temperature Tx and the fin material properties (k, h).
Using the First Law of Thermodynamics and the Fourier-Biot Law as a basis for analysis, the two-dimensional conduction equation + ^=0 (2.,) dx dy2 may be deduced, where 6 is the reduced temperature T -Tx . The corresponding boundary conditions for this geometry are: value of R used is a working or typical value of the fin half width to fin length ratio while the values of Bi bracket the value traditionally accepted as the dividing line between using a fin (Bi <0.1) and not using a fin (Bi >0.1) in the one-dimensional case (e.g., [3,4,6]). All solutions seem to satisfy the boundary conditions at the tip. The condition at the root, on the other hand, is a different matter. A listing of the relative error at the center point of the root is given in Table I . Careful study of this table for the indicated range of the parameters ( R and Bi) indicates that for Bi <0.1 and R < 1, the error in the root temperature is minuscule. But as Bi and R increase, the error increases dramatically.
6. The error. In the procedure used to obtain Eq. (3.2) an assumption is made. Usually without checking, it is assumed that for X ^ A', are illustrated in Fig. 5 . It is noted that as R increases, the values obtained from Eq. (7.1) deviate widely from those of Eq. (7.2) with R -0. This deviation is also a measure of the error in the center line root temperature.
The approximate percent error of the root temperature is also indicated on Fig. 5 . This error increases dramatically as R increases beyond a value of 0.1.
Conclusion.
As is the conventional knowledge, the separation of variables method of solution is not an exact solution method when the coordinates and the system geometry are not colinear. What is particularly interesting is that there is a region for which apparently accurate solutions do exist. For the case presented here, the solutions have noticeable error at the root when R is large (i.e., when the length of the fin becomes smaller-a bump on the surface). In fact, for the limited ranges of parameters used here, the error in the root temperature is very small for R small (i.e., R < 0.1 ). Thus, while this limitation is bothersome, it is one that a fin designer might be able to work around.
